Description 



JOINT ASSEMBLY TO RESIST GALLING 

This application is a continuation-in-part of co-pending Application Serial No. 
09/642,676 filed August 21, 2000. 

Technical Field 

This invention relates to a joint assembly for connecting 
oscillating or rotating structures together, and more particularly, to an 
arrangement utilizing a crown shaped insert free-floating positioned between the 
structures to resist galling. 

Background Art 

Joint assemblies, such as a track joint, are customarily held 
together by a press or interference fit between the ends of a track pin and the 
respective bores of a track link. A track bushing may be used between the track 
pin and the track link. During use, the track joint assembly will receive loading 
and have a tendency to deflect and bend the track pin. The deflection and bending 
of the track pin may result in edge loading and resulting stresses on the various 
track components as they move relative to one another. The edge loading stresses 
have a tendency to wear or gall the various track components during contact with 
the deflected track pin. For this reason, it is well known to manufacture a portion 
of the track bushing with a ramped profile on the inner diameter to establish a 
predetermined operational clearance between the track pin and the track bushing. 
Unfortunately, this solution increases operational clearance between the track 
components but results in a less compact and efficient joint assembly. 
Additionally, other joint assemblies, such as a pin joint on a frame and the like, 
utilize a pin that is press or interference fit within adjacent structure to connect 
oscillating or rotating structures. These pin joint assemblies incur similar edge 
loading concerns as the track joint assembly. Unfortunately, many methodologies 



have been unsuccessful in the reduction of edge loading on these joint 
assemblies, as well. Therefore, the ability to reduce edge loading with minimal 
operational clearance between the pin and adjacent structures would provide a 
more effective and wear-resistant joint assembly. 

The present invention is directed to overcoming one or more of the 
problems as set forth above. 

Disclosure of the Invention 

In one aspect of the present invention, a joint assembly is 
disclosed having first and second structures. The first and second structures have 
limited movement relative to one another. The joint assembly comprises a pin 
that extends between the first and second structures. An insert surrounds a 
portion of the pin and is free floating positioned between the pin and one of the 
first or second structures. 

In another aspect of the present invention, a joint assembly is 
adapted to connect a first structure to a second structure. The joint assembly 
comprises a pin that extends between the first and second structures. An insert is 
positioned within one of the first or second structures for surrounding a portion of 
the pin. The insert has at least one crown shaped surface thereon. 

In yet another aspect of the present invention, a joint assembly is 
adapted to connect a first structure to a second structure. The joint assembly 
comprises a pin that extends between the first and second structures. An insert is 
positioned within one of the first or second structures for surrounding a portion of 
the pin. The one of the first and second structures has at least one crown shaped 
surface thereon. 

The present invention provides a joint assembly having an insert 
free floating positioned between two oscillating structures to reduce wear and 
galling therebetween. Further, the insert may have at least one crown shape 



surface thereon to reduce wear and galling between two oscillating or rotating 
structures. 



Brief Description of the Drawings 

Fig. 1 is a diagrammatic sectional view of a structure using the 
present invention; 

Fig. 2 is a diagrammatic sectional view of a second embodiment 
of the present invention; 

Fig.3 is a diagrammatic sectional view of a third embodiment of 
the present invention; 

Fig. 4 is a diagrammatic sectional view of a fourth embodiment of 
the present invention; 

Fig. 5 is a diagrammatic sectional view of a fifth embodiment of 
the present invention; 

Fig. 6 is a diagrammatic sectional view of a sixth embodiment of 
the present invention; 

Fig. 7 is a partial sectional view of an insert used in the present 

invention; 

Figs, 8-10 are partial sectional views of alternate embodiments of 

the insert in the present invention; and 

Fig. 11 is a diagrammatic sectional view of an alternate 
embodiment of the structure shown in Fig. 1 . 

Best Mode for Carrying Out the Invention 

Referring to Fig. 1, a joint assembly 10 of the present invention is 
provided. The joint assembly 10 is used to connect a track chain (not shown) for 
use on a track type tractor (not shown) or similar tracked machine. The joint 
assembly 10 extends axially along an axis 11. The joint assembly 10 includes a 
first structure such as a first pair of spaced apart track links 12 and a second 



structure such as a second pair of spaced apart track links 14. A sleeve such as a 
track bushing 16 is positioned within the first structure 12. A track pin 18 is 
positioned within the second structure 14 and the track bushing 16. An insert 20, 
seen in detail in Fig. 7, is positioned between the track bushing 16 and the pin 18 
and has a length L and thickness T. The track bushing 16, pin 1 8 and the insert 
20 are made firom any suitable material, such as steel. Referring specifically again 
to Fig. 1, a thrust ring 19 is positioned between the insert 20 and the second 
structure 14 to carry axial loads therebetween. Sealing of any suitable type is 
used to maintain a predetermined amount of lubricating fluid (not shown) within 
the joint assembly 10. Referring to Fig. 11, it should be understood that the 
thrust ring 19, seen in Fig. 1, may be replaced by an elongated insert 20. In this 
embodiment, the fimction of the thrust ring 19 is achieved with the elongated 
portion of the insert 20 to achieve similar results. 

The first and second structures 12,14 are shown as pairs of spaced 
track links, however, the present invention can be used in any structure having 
oscillating or rotating movement therebetween. For example, a cantilevered pin 
used to connect two component structures, such as a pin joint between a fi-ame 
(not shown) and a loader arm (not shown), may utilize the present invention and 
achieve similar results. 

The first structure 12 includes a first track link 22 and a second 
track link 24. The first track link 22 includes a bore 26 and the second track link 
24 includes a bore 28. The bores 26,28 are aligned along the axis 11. The second 
structure 14 includes a first track link 29 and a second track link 30. The first 
track link 29 includes a bore 3 1 and the second track link 30 includes a bore 32. 
The bores 31,32 are aligned with the bores 26,28 of the first structure 12 along 
the axis 1 1 . 

The track bushing 16 is positioned in the bores 26,28 and axially 
extends between the first and second track links 22,24. The track bushing 16 
includes a first end portion 33, a second end portion 34, an intermediate portion 



35 and a stepped bore 36 axially extending therethrough. The stepped bore 36 in 
the first and second end portions 33,34 has a first predetermined inner diameter 
38 and the bore 36 in the intermediate portion 35 has a second predetermined 
inner diameter 40. The second predetermined inner diameter 40 is smaller in 
magnitude than the first predetermined diameter 38. A wall 42 extends between 
the first diameter 38 and the second diameter 40. 

The pin 18 is positioned within the track bushing 16 and includes 
end portions 44,46, axially extending past the track bushing 1 6, and a 
predetermined outer diameter 48. The end portions 44,46 extend past the first and 
second track links 22,24 and extend into the bores 31,32 of the first and second 
track links 29,30. The pin 18 is maintained in the bores 31,32 of the first and 
second track links 29,30 by an interference fit to prevent axial movement of the 
structures relative to each other. 

Referring specifically now to both Figs. 1 and 7, the insert 20 is 
firee floating positioned around the pin 18 and within the first diameter 38 of the 
bore 36 in the end portions 33,34 of the track bushing 16. The insert 20 includes 
an inner diameter Did having an inner planar surface 50. The inner diameter Did 
is less than the first and second diameters 38,40 of the track bushing 16 and 
greater than the outer diameter 48 of the pin 18. The insert 20 includes an outer 
diameter Dod having an outer curvilinear surface 52 with an outermost portion 53, 
a first side surface 54 and a second side surface 56. 

As seen best in Fig. 7, the outer surface 52 of the insert 20 has a 
crown shape 58 with a height variation HV thereacross. The height variation HV 
is preferably between 0.02-0. 18mm and establishes an edge gap 59, seen in Fig. 
1, on either side of the crown Cr at the outermost portion 53 of the insert 20. It 
should be understood that although the crown Cr of the insert 20 is shown in a 
substantially central location along the outer surface 52, the position of the crown 
Cr may be offset, preferably inwardly, toward the second side surface 56. Further, 
although the shape of the entire outer surface 52 is shown substantially circular, it 



should also be understood that parabolic, elliptical or other curvilinear surface 
shapes are preferably utilized to define the crown shape 58. However, as seen in 
Fig. 8, a plurality of straight lines may also be utilized to achieve a substantial 
curvilinear surface shape and be within the scope of the invention. Further, it 
should be understood that only a portion of the outer surface 52 need have a 
curvilinear or substantially curvilinear crown shape 58. For example, as seen in 
Figs. 9-10, the outer surface 52 may consist of various radii or may be 
frustoconical, domed or any suitable shape that defines at least one curvilinear or 
substantially curvilinear crovm shape 58 along the outer surface 52 at the 
outermost portion 53 of the insert 20. In this instance, the outermost portion 53 
should lie along the surface of the outer diameter Dod- 

The optimal size of the insert 20 is determined by a ratio of the 
length L to the inner diameter Did, preferably 0.4-0.8, and a ratio of the thickness 
T to the outer diameter Dod, preferably 0.04-0.12. The external surfaces of the 
insert 20 are surface treated, such as by nitriding, direct hardening or the like, to 
produce a hard surface layer that extends a predetermined depth therein. 
However, it should be understood that a hard surface layer is only required on the 
inner and outer surfaces 50,52 of the insert 20 to establish different material 
properties than the material used on the track bushing 16 and pin 18. Further, the 
inner and outer surfaces 50,52 of the insert 20 should be manufactured to a 
predetermined surface finish to achieve desired performance within the joint 
assembly 10. More precisely, the predetermined surface finish on the inner and 
outer surfaces 50,52 is preferably less than or equal to the adjacent surface on the 
track bushing 16 and pin 18. 

Figs. 2-6 disclose various alternate embodiments of the present 
invention joint assembly. The reference numbers used to designate particular 
elements in Fig. 1 are used to designate the same or similar elements in Figs. 2-6. 
Further, although only one side of the alternate joint assemblies is shown in detail 
for clarity, it should be obvious that the opposite sides are substantially identical. 



Referring to Fig. 2, an alternate joint assembly 60 is disclosed. In 
this particular embodiment, a sleeve 62 is positioned in the first structure 12 and 
includes a straight bore 64 having an inner surface 66 and a side surface 67. A 
stepped pin 68 is positioned in the second structure 14 and extends into the bore 
64 of the sleeve 62. The pin 68 includes a wall 72. The insert 20 is fi-ee floating 
positioned around the pin 68 and slideably interacts with the sleeve 62 at outer 
surface 52 and slideably interacts with the wall 72 at side surface 56. The thrust 
ring 19 is positioned around the pin 68 and slideably interacts with the insert 20 
and the sleeve 62 at side surfaces 54, 67, respectively. 

Referring to Fig. 3, an alternate joint assembly 80 is disclosed. In 
this particular embodiment, a modification of Fig. 1 has been made to provide a 
crown shape 82 along an inner surface 84 of the first diameter 38 of the bore 36 
of the track bushing 16 at an innermost portion 85 thereof similar to the crown 
shape 58 on the outer surface 52 of the insert 20 of Fig. 1 . Further, the insert 20 
has been modified to shape the outer surface 52 similar to the first diameter 38 of 
Fig. 1 to provide a substantially planar surface 86 for interacting with the crown 
shape 82. Edge gaps 88 are established on either side of the crown Cr of the 
crown shape 82 on the inner surface 84. 

Referring to Fig. 4, an altemate joint assembly 90 is disclosed in 
the form of a rotating track bushing design. In this particular embodiment, a 
track bushing 92 is free to rotate between the first and second track links 22,24. 
The insert 20 is free floating positioned around the pin 18 and directly within a 
bore 94 of the first structure 12. A thrust ring 96 is seated within an outer bore 98 
of the first structure 12 for slideable interaction with the insert 20 and the track 
bushing 92. 

Referring to Fig. 5, an altemate joint assembly 1 10 is disclosed in 
the form of another rotating track bushing design. In this embodiment, a track 
bushing 1 12 is free to rotate between the first and second track links 22,24. The 
insert 20 is free floating positioned around a stepped pin 114 and within bore 116 



of the second structure 14. A thrust ring 1 18 is integral with the first structure 12 
to carry axial loads against the track bushing 112. Another thrust ring 120 is 
integral with the second structure 14 to carry axial loads against the first structure 
12. A retainer 122 of any suitable type is positioned in an outer bore 124 of the 
second structure 14 to assist in holding lubricating fluid within the joint assembly 
110. 

Referring to Fig. 6, an alternate joint assembly 130 is disclosed in 
the form of a cantilevered pin design. In this embodiment, the first and second 
structures 12,14 each have a respective pin bore 136,138 therethrough. The first 
and second structures 12,14 have outer and inner bores, each of which are 
respectively shown at 140,142. A pin 150 is shown with a body portion 152 
having a first diameter and a head portion 156 having a second diameter larger 
than the first diameter. The body portion 156 of the pin 1 50 extends through the 
pin bores 136,138 of the first and second structures 12,14 and the head portion 
1 56 is seated within the outer bore 140 of the first structure 12. The insert 20 is 
fi^ee floating positioned around the body portion 152 of the pin 150 and within the 
pin bore 136 of the first structure 12. A thrust ring 160 is positioned within the 
bore 142 of the second structure 14 to carry axial loads between the first and 
second structures 12,14. A retainer 162 of any suitable type is positioned within 
bore 140 of the first structure 12 outward of the head portion 156 of the pin 150 
to assist in holding lubricating fluid within the joint assembly 130. It should be 
understood that the components within the embodiment disclosed in Fig. 6 may 
be reversed and achieve similar results. More specifically, the head portion 156 
of the pin 150, the insert 20 and the retainer 162 may be positioned in the second 
structure 14 and the thrust ring 160 may be positioned within the first structure 
12. Additionally, it should be understood that one of the first or second pair of 
spaced track links 22,24,29,30 shown in Figs. 4-6 may include the crown shape, 
as is similar to Fig. 3, with a planar insert and achieve similar results. Further, it 



should be understood that the cantilevered pin design may be used to connect the 
frame (not shown) and the loader arm (not shown), as mentioned above. 

Industrial Applicability 

Referring to Figs. 1-2, joint assemblies 10,60 include the first 
spaced structure 12 connected together by the respective bushing or sleeve 16,62 
and the second spaced structure 14 connected together by the respective pin 
18,68. During operation, the joint assemblies 10,60 move relative to one another 
a predetermined amount that is limited by the constraints of the structure. Due to 
such movement, loading is incurred that deflects the respective pin 18,68 and/or 
the respective track bushing or sleeve 16,62. The insert 20 is provided as a 
component acting between the respective pin 18,68 and the respective track 
bushing 16,62. Due to its position around the respective pin 18,68, the insert 20 
follows the pin's deflection. However, due to the crown shape 58 of the insert 20 
being curvilinear or substantially curvilinear at the outermost portion 53 thereof, 
load forces from the respective track bushing 16,62 are directed toward the crown 
Cr of the insert 20. Therefore, edge loading on the respective pin 1 8,68 and/or 
the respective track bushing or sleeve 16,62 is reduced because the edge gaps 
59,88 provide optimal operational clearance between the components to 
compensate for the deflection and to avoid contact therebetween. 

Because the inserts 20 are able to free float 360 degrees around the 
respective pin 18,68, sliding rotation occurs between the outer surface 52 of the 
insert 20 and the respective track bushing 16,62, the side surface 56 of the insert 
20 and the respective wall 42,72, the inner surface 50 of the insert 20 and the 
respective pin 18,68 and the side surface 54 of the insert 20 and the thrust ring 
19. Additionally, the surface hardness of the insert 20 prevents adherence 
between adjacent structures due to different surface layer material characteristics 
being created so that adequate floating of the insert 20 is ensured. Therefore, the 
load forces on the insert 20 are continuously directed at different locations around 
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the periphery of the insert 20 as it floats to distribute loading and avoid 
concentrated wear patterns. The edge gaps 59 also ensure that adequate 
lubricating fluid is maintained around the insert 20. Reduced edge loading in 
conjunction with the floating and lubrication of and around the insert 20 virtually 
eliminates galling and wear between the structures. Further, overall operational 
clearance between the structures is reduced because utilization of the insert 20 
provides optimal operational clearance at the edge gaps 59,88. Therefore, 
operational clearance that is typically established through manufacturing of 
surrounding components is eliminated to produce a more compact and efficient 
joint assembly. 

Referring to Fig. 3, joint assembly 80 functions similarly to joint 
assemblies 10,60 in that the insert 20 follows the deflection of the pin 18. 
However, load forces from the insert 20 are directed toward the crown Cr at the 
innermost portion 83 of the inner surface 84 of the diameter 38 of the bore 36 to 
reduce edge loading. Again, the insert 20 is free floating so that the load forces 
project from different locations around the periphery of the insert 20. Like the 
embodiments of Figs. 1-2, the edge gaps 88 ensure that adequate lubricating fluid 
is maintained around the insert 20. Therefore, as with the embodiments of Figs. 
1-2, reduced edge loading is achieved to virtually eliminate galling and wear 
between the structures. Further, operational clearance between the structures is 
reduced. 

Referring to Figs. 4-5, joint assemblies 90,110 include the first and 
second spaced structures 12,14 connected together by the respective pin 18,114. 
The respective rotating bushings 92, 1 1 2 are positioned between the first and 
second track links 22,24. In this embodiment, the insert 20 is provided as a 
component acting directly between the respective pin 18,1 14 and the track links 
22,24 without the utilization of a track bushing. When the insert 20 follows the 
deflection of the pin 1 8, load forces from the track links 22,24 are directed 
toward the crown Cr at the outermost portion 53 of the insert 20 to reduce edge 



loading on the respective pin 18,1 14 and/or track link 22,24. Other aspects and 
function of the insert 20 are substantially the same as in Figs. 1-3. 

Referring to Fig. 6, joint assembly 130 includes connection of the 
first and second structure 12,14 via a cantilevered pin 150. Again, as in Figs. 4-5, 
the insert 20 is provided as a component acting directly between the pin 150 and 
the track links 22,24 without the utilization of a track bushing. Other aspects and 
function of the insert 20 are substantially the same as in Figs. 1-5. 

Ahhough the joint assembhes 10,60,80,90, 11 0,1 30 are described 
as having limited movement relative to one another, it should be understood that 
the crown shape 58 of the insert 20 provide advantages in joint assemblies with 
full rotational movement relative to one another, such as the frame (not shown) 
and loader arm (not shown) mentioned above. 

In view of the forgoing, it is readily apparent that the present 
invention reduces wear and galling between structures having oscillating or 
rotating movement therebetween. 

Other aspects and advantages of this invention can be obtained 
from a study of the drawings, the disclosure and the appended claims. 



